Solvent mediated microstructures and release behavior of insulin from pH-sensitive nanoparticles.
The insulin loaded nanoparticles composed of poly (lactic-co-glycolic acid) (PLGA) and hydroxypropyl methylcellulose phthalate (HP55) were prepared via the emulsions solvent diffusion method with two different solvents, namely, DMSO and acetone/water. The microstructures of the nanoparticles were studied by the solubility parameters theory, DSC, FTIR, and the nitrogen adsorption technique. Phase-separated PLGA domains were observed from the nanoparticles prepared with both types of solvents. Mesopores were observed from the nanoparticles prepared with DMSO as the solvent and almost did not exist with acetone/water. An in vitro drug release study showed that the pH-sensitivity of nanoparticles was not only attributed to the pH-dependent dissolubility of HP55 but also to the internal microstructure. The formation of mesopores accelerated the release of insulin, leading to no obvious pH-sensitivity of the nanoparticles prepared with DMSO. However, for the nanoparticles prepared with acetone/water, the release of insulin was pH-dependent. The results demonstrated that solvents played an important role in affecting the microstructures of nanoparticles, which influenced markedly the insulin release behavior.